MELBOURNE TRGHNIC.L COLLEGL 


C.THODE RAY _OSCTLLOGR..PHS- 
OPERATION ND PROCEDURE FOR USE 
: Jiayout and controls are very similer in all oscillo- 
scopes, therefore, operation and procedure that you Will use on 
_oscilloséopes, here will apply generally to alli 


GENER. LsYOUT OF CIRCUIT BELOW:~ 


OO, 


Ve INPUT ind aaa (c.r. TUBE 


1 SWE POWER 
| GENERATOR =f fo | SUPPLIES 


PEATLED CIRCUIT DuGRMS GIVEN ON FOLLOWING 4 P..Gis:~ 
_  Girouit 
it 


: 


1. Cathode ray tube and power supply Noe 1. 

2 V and H shifts controls, and Power supply No. 2 
V and H amplifiers, and sweep generator added. 
Coupleted circuit with extras added, 


RY OF CONTROLS: ~ 
i1lthougi sontrols may be marked differently on some 


' scopes they do just the sane jJODe General ones used are tabue 
lated telow:- | 





_ Intensity Control 
Focus 

V position " 

H position " 


V Gain " 
H gain control 


Hore zp. Switch 


Coarse Frequency 
Control (S4,) 
Fine Frequency Con. (87) 


Synce Switch 


Synchron,. Control 
Mains Switch™ — 
(Operates in mini- 
mum pose of R41). 


NOTE 3— 


DRAKE 
PRC Ale be 


Make all. necessary conne 


, ing OM» 


- 


CUDURE POR OPERUTON 


Ce 


Bridiliance of spot on soreen,. 
Sharpness of jJmage. 

SniPts image or snot vertically 
Of. SCV Cis, 

Siifts image or spot horizontally 
On $< ek Crs 

far i righ: of Imags on sereen; 
idch ox image or line on 


SCPC IN. 


Sweep positisn -~ applies sweep 
yoltase to horizontal plates, 40D 
posltjion « Yeeds external yoltage on 
i -& € verminals Go hors platese 


Varies swesd generator freqge in steps. 
Veri.es sweep gonerator freqs to fill 
renge between each position of Coarse 
¢ GOnve 
Rxte Position «- Synchronization is 
aoplicd rom external source between 
tormminal marked "EXT." and a "G" ters 
minal» 

internal Position ~ Synchronization © 
Le aD. .L6d to swocp gencrator intern- 
aily Srom voltage applied to V plates, % 
| eee of Fi nee a ap~ ” 


Numbers in brackovs refer oniy to eizeuits on 
following pages. 


“& - 
. 
wi e 
* 
i? 
= +" 
« 


wy 7 


tons to Vv vs before switch-= 


Bring at eet ep ori poraition 


Serene 6a. perCite 


s Plug scope into mains 


Switch on scope by turning “Intensity soutpro] alo 


Ls h LF, ents aA } 2 


a > 


cliek 


Wait 


15 SCCS¢ ror tubes 


controls to about 60 so that spot will 


supp Lys 


f 


okwise until 


—. 





Cathode Ray Oscillographe Caras eee. Se 


7. Inercasc “intensity” control until spot appears: on SCcrcene 
If spot docs not BPECe? sg: adjust 'y and H position" controls 


slightly. 


NOTE:+ Do not focus beam on a _spote elie obtain a line, 
by by applying swecp sp generator to H plates as follows:- 


8. Turn "HOR." switch to sweep position. 

9. Incroase "ii wasnt control to. about Wee ai 
40. Turn "Coarse Frequency" control to 60 position. 
FOCUSING :- 


141. Increase “focus" control, and at same time decrease "intensity" 
control until a sharp clear line is optaieds 


12. idjust "V and H pasicion” controls witil line is central on 
screcns. 2 | ; 


. ies \ajust a gain! control until line comes to within a . of 
| either edge of the SCreCNe | 


FEGDING SIGN.L TO V PL.Tz B83 10 VIEW WB ecisiifa : 
tbe Turn "Sync." switch to internal position. 
15 Increase "sync." control to 40 apps oximatecly. 


166. Inerease "V gain" control. until ‘image | cmp stud is apprex- 
‘ *iviatcly half hoight of the BODO ara 


17¢ Swing "Qosrsc Frequency" control over ‘all eacktien. until . 


the neerest to corrcet mumber of cycles or pattcrn is obe 
tained. . ; 


18. Optain correct pattern by adjusting "gino Proquone! controle 


PHASE | _OR FREQUENCY “ME. SUREMENTS — (oR. yy. TROT REGUIRINGS 
SIGN.L FED INTO V_ AND H- INPUTS . FROM : EX L :.80 


Follow above procedure to 12. ‘Shasres ‘ 


196 tained. OV Poin" vontrol uatil desired empl atudc is obs 
aincde <r 


‘ 


20. Turn "HOR," switeh to "7 MpP" position. 


2146 wdjust "H gain" eon. until desircd amplitude is obtaincd. 





Gathode Ray Oscillographe. 
” NOTRS3~ | 
Do not be afraid to shift controls Qs: 


Only Sine thet can be done to scope is to burn 
-tho, flour nt sercen by too bright an image or 
Spote 


With diese moasurononts note the bottom terminal of 
"VY and H inputs" are earthed end comuons 


ENTS ON USE OF OSCILLO! 
EXPs4 1s | 
VIEWING W.VE FORMS 


TH THDIORY := 


By placing a Nenbap- SsvIeap vodbowe on to the norizont: nl plates 
of a scope, and a variable amplitude voltage on the verticol plates, 
a shape of the variable voltege may be observed | on the screcn, 
From shape of wave amount of. distorti ane or harmonic ¢gontent may 
be noticed, | | ee , 


stMs— | 
To cheak:+ ee: 
_ fa). the distortion ‘ond compli tude output ‘of a BeF oO. 
. 0) the . wave shape ‘of. a multievibrator. | 
MOTOD 5 = | 
Mdke “eonneetions to scope as per ai: age on Pigs a > 
Using BeFeO8—- Switch on- scope and Be: 2.0. adjust scope*:ywith 
Bel’sQe set, to 50~,’ in@ reproduce 3 aveles on the sercene.” With 
BeP.Pe-sct. to 500~, BOE ¢: eee and again reproduce 3 cyeles 
at ench frequency. a 
ae Using ie Vibrator :- Switch on: scope and Me ‘Vibrator, . ct i. 
‘Vibrator dial to 25 and adjust seope to reproduce, a eeGhce on the 


serecene Reset Me Vibrator to 10, end 4 and again reoroduce 3 
ayOneR at each setting. aes 





~ Zn s— 


Gathode Ray Oscillographs. 
ROSULTS $= 
B. # e Os— 


Note variation in amplitude » ony distortion in wave 
at cach frequency. 


4 
/ 
x 


VIBR..TOR:- 


Make drawing below of wave shape at each fre gucnoeye 


Wave ahape of Thyratron Sweep Gencrator. 


To view the effect on the saw tooth output of o Thyratron 
generator, by changing cortain volucs of Senne 


CIRGUITs- ase a aes 





‘Cathodo Ray Oscillograph. 
METHOD :-— 


Connect generator to scope ap is Fig, 2. 
Switch on sweep generator and sconce 
iZdjust scope to reproduce 6 cycles of the saw 
tooth on the sercen. 


One by one = 
Increase bias 
Decrease ecnpacity of Cels 
Decrease resistance of Rete | SYEEP GEN. 
Decrease HeT. supply = and a : 


change in - 


smplituce, t | | 
Frequeney, 
Linesrity. 


Note:- Return cach contro 


next one, to obtain corrcet re 


Tabulate results in chart below, 


|. CONTROL apLrrupe | 
Incroasing Bias 
' |Deercasing Cel, 
tt Ret 4 | 
With chenge in lincarity it is only neeessary to noto ® 

whether wave remains lincar or besomes distortcd, 


= ee = eg + ee 


THIGORY ¢- | 

“oO measure the phase angle between two voltages with a 
scope, minake gonncetions to scope as in Pige 36 3 and G4 are 
the two voltages. Currents connot be applied 
to oscillograph plates, so in order to mcasure | fs 


the phase diffcrenee between voltage ond curront * E rq L. 


in «ny device (c.g. - incuctenec, condenser trons~ = | 
former, motor), we will have to develop a volt~ ; | 
age which will represent the current, Fig, » Fis 3. Lg — 
shows how this is done. Voltage across device is applicd to verte 
Lcal plates, «30 the voltage across the resistance represcnts tho 
current throught the device, . 





Cathode Ray Oscillograph, 


 - X « device producing 
out of phase Co: 
ponent, 


Fic. 4, 


bifferent phase differences of voltages and/or currents 
give patterns on screen as shown bclow, 


+: e°- 90° 90° 90°= 180° 180° 


| _Note:- The axis through an eclipse must be at an 
engle of 45 to the horizontal plane, irvrespcetive of the phase 
difference, This can be adjusted by the "V and H gain" controls, 


AIM: — 


id, To measure the phase difference of E and I in a 
condenser, = 


es! Big To note the change in phase of E and I in a load of varying 
ratjo of X and R, 





Cathodc Ray Oscillograph, 


Connect B.F,O0, to both sets piavos 
on scope as in Figure 5, Jf voltages on 
either set of plates are equal a stre"ght iJne 
will result at an angle of 45°, This line | 
represents 0° phase difference and all 
other phase measurements sre taken in. Refer 
ence to that linc, Switch off scope and Bys".0. 

Lie Now make ccnneetions to scope as in Pig. 6 «. 
Switch on scope and B,1I'.9. Set Bel.O. to 300, R to 200%, 
Adjust scope to produce one of patterns Sih eae aD 

| Fig. 6. i 
sy 


in Pig. 6 which should be a eirelLe, 
: * a oy 2 a Ba em 2 f < 
It may be an eclipse in a vertical {-~, 


or horizontal plane, This can be adjusted to \}” 
a circle by "V and H gain" control, 


» 


Chante B.P.0, to 1000, 5000~™,; and note any change in 
phase differences by change in shape of pattern, if any. 


2, Alter connestiors to scope to suit Pig. 4s 
With B.P.O0. = 300%, R = 5008, adjust pe | 
scope. to produce an eclipse at the correcs , 


n 

, Vem ee 

angle to the horizontal plane, © (This ae rk | Poe ee 

4s done with "V and H gain" controls). Ree. 1 OR ‘s u ey 

one 

By theory notes diasvam Pig, 27, L_... ---f-_-__4-_4 

calculate approximate phase dis Terence represented by eclipse on 

screen, Change R to 2000, 500 readjust scope ana aygeun gale 

culate the phase diffcrence, 


With R = 2o0o@ change B,F.0. to 1000, 5000~ and again 
calculate phase difference es abcve. 


ESULTSs=  Tabulate results below In fables provices. 


eject pose 





Cathode Ray Oscillographs., 9. 


Give reasons for results of phase difference obtained 
in both 1 and &@ above, 


. By applying two different frequencies to cach sct 
of deflecting plates, certain pattcrns known as Lissajou figurcs 
arc produced, Examples below:= 


/ | 


\ Z . 
? Jf 
| | j 
f 


rom the first pattern it will be scen that there are 
two peaks along the top of the pattern, and one peak down the side 
of the pattern, . 


| Comparing this with the fact that the frequency on the 
V platcs equals twice the frequency of that on the H Platcs, we 
arrive at the fornula:- 
fy No. of peaks along top of pattern, 
fo No, of peaks down side of pattern 
sec Fig. &. Comparing ratios of peaks and frequencics of the other 
two pattcrns above will prove this formula, 





Cathode Ray  scillceranh.,, 


Pom tc above working, knowing one frequency we can 
determing an uuinown frequency from the pattern obtained on scope 
Seren by the xbove formula, 


20 calibrate the dial of a-.B.#.0. 


Make connections to scope 
as shown in Fig: 9., Switch on scope 
and. 1,10. By calculation from the : 
Yormula when th; frequency of B.F,0. = Fig. 9 ie “a 
200, WE Will cotain a pattern with one hi : 
pesax on the top end four peaks on the side, Adjust B.F.O, until this 
pattern is obtained, This frecucney is approximately 8 on the . 
dial, When patscrn is obtained note dial reading, Repeat same pro- 
cedure for following freqiencivus:—.. 500, 75C, 1LOOO, 2500, 2500, 
4000, 6000, lOOOG~, roving Gie. reading in cach case, 


RESULTS ¢ = 


Tabulate eesults in the tabix 
ee ee ange ae rae penn eae 

<= 5 4% fp att we my =-335 i hr CO Sty! SA tr 6 

PAKS /H PLAKS RB. : _{V PHAKS/H PHAK 

SS Fee cilens < phene ete + oo -=.. ot ee Sere eerrn nee . 





Dumont Type 164 Oscillograph No. 1 
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The Melbourne Technical College 
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Dumont Type 164 Oscillograph No. 4 


6lu < 
61D 


weubelg pLnou19 e290] dwWo49 


HdVu90 T1OSO 
V9 3dAL [NOW NG 


aye|d 184 


aw 
on 
oe 
— 
= 
© 
‘3 
eo 
— 
c 
= 
& 
— 
2 
a 
2 
8 
oe 
= 
@ 
= 
re 





- a 8 


sade + pe A Tenby eh Ore €, 


MELBOURNE TECHNICAL COLLEGE 


>. 


LSS 
cad 

Pest 
Vee 
Pip 
Lye 
‘a 

TN 
Lor 
= 
Les 
Pb 


a 
oe 
mz 
¥ 


Pet LT ye 
fede hh dete tet ts 
eal apt ete | ° 


« & 0 
USE OF THE CHART 


First choose the chart predicted for the given year and month = say, March 1952, 

Choose the | graph line corresponding to the measured distance between the transmitter and receiver - say Melt 
ourne and Perth = 1700 miles - Too graph. 

Choose the time of transmission at Melbourne, Calculate the time in Perth. Take the acan of the two tines. 
Melbourne - 0700 Hours. Perth + 05090 Hours mean time, where reflection will take place = 0600 Hours. 
Run 2 line up the 6a.m. line till it strikes the 1860 mile graph, and read the maximum usable frequency - 
21 megacycles on the right scale. 

Choose a frequency 15% less than this as given on the loft scale to guard against lonosphers variations - 
17 megacycles. ‘ 
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© 


FERC A 


\f a lower frequency is chosen, down to 50%, the signal may still arrive ot its destination, but it will be 
greatly weakened. It will peak at Adelaide and then die away rapidly. If a higher frequency than tne max- 
trun is used it will pass through the jonized layers and will not be reflected, 


The 1860 mite graph shows that at 4a.m. mean time the working frequency to use for Perth is its 
lowest being 13mcs., while at midday it is its nighest being 25mcs. If a 25mcs. frequency was used at 
4a.t. the sionals would be lost through the layer. If the 13mcs. was used at midday the signals strike the 
earth about 800 miles away from Melbourne as indicated by reading the 930 and 620 nile graphs. The clearest 
picture is given by taking the graphs and their calculated best working frequencies and noting the values for 
dawn (6a.m.) and midday. 
DISTANCE 0600 Hours 1200 Hours 
Hes. Meters Mcs, Meters 
Local (below) 3 100 (above) 6 50 
310 Miles 4 75 8.5 35 
620 & 5.5 55 12.5 23 
930 «= 7 40 16 19 
1240 = 8 38 19 16 
1550 * 12,5 24 22 13.5 
1860 * 18 16,5 26 11 





The Melbourne Technical College. ; 5 1ONOSPHERE ts 


Py 2020 0 oP Sie 


(F2) 
(F,) 


Fig. 2 = Changes in the fonized layers 
in terns of tine of day. 
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Pegion la Sh SHES ‘ . | for summer conditions. 
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Wennatiy-Heaviside aie ena cilton 1 Fade 3 = Hourly fontzed layer changes 


Hinter Co. Jitions 


Lowest aurora 


Height in miles 
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ozone content |” 


» Ozdn 


Height in kilometres 


Loce) Tise 
Fig. 4 = Hourty fonized layer changes for 
eer —soo winter conditions. F, and F2 practically 
LARK InY Ne” ; werge into one, 


Fig. 1 = Elevation showing the fonized i 
E,Fy and the Fo ionized layers together 
with scales and reference heights. 
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Fig. 5 = Behaviour of an electro magnetic ray or 
radio wave when entering an fonized layer of gas such 
as would be encountered when a wave is transmitted ‘ | 
froa the earth and travels upwards into the Heaviside Fig. 7 = Reflection from the Appleton or F layer 
or Appleton layers. The greater the ionization the at night. This can be two thin layers almst 
nore the ray bends. It may even be reversed in touching. (Note the long skip distance.) 
direction. 








The Kelbourne Technical College. 


|GNOSPHERE, 


Fig. 8 = Bending of waves as they strike the “Fig. 9 = Effect of relatively long waves on striking 
various layers including the most heavily an fonized layer. The wave 4s absorbed in the layer 
fonized one Fo. and only @ fraction returned te earth. The asount 


Fig. 10 = Effect of increasing frequency of 
transmission. As the frequency is raised a crit- 
ical frequency is reached beyond which the waves 
are lost due to tesstns threugh the layer. 


“Fo. 14 = Transwiss{on during dayttont. hours. The E- 

layer returns its signal to ground quickly and fong 

distance transmission is accomplished by the higher F, 

and Fo layer. Fig. 118 14 are not drawn to the 
sare scale, 


yen” 


i 


Fige 15 = Typical interference plan showing the 
zones for good and bad reception for broadcast 
or medium frequencies. 


returned cannot help transaission. 


"ha. 1 Transmission of ground and sky sheeted 


night from the single F layer. The skip distance is 
great and the ground wave traverses a considerable 


distance so that at the first return point of the sky 
waves, tio waves he reveteete 
sah EERE OE SRS ees ta 


Sky wave, y* P 


Fig. 13 = Reason for fading. The direct and in- 
direct See toy teen et receiver out of phase, 
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Fig. 18 - Frequency chart for choosing best frequency 

to communicate between any two points for any given 

hour of the day. Note: (New charts are required 
month by month and year by year. ) 
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The lonosphere and Radio Transmission. 
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The lonosphere and Radio Transmission. 
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The lonosphere and Radio Transmission. 
SUNSPOT MINIMUM SUNSPOT MAXIMUM 
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